Mice deficient in both pituitary adenylyl cyclase-activating polypeptide and vasoactive intestinal peptide survive, but display growth retardation and sex-dependent early death.
Pituitary adenylyl cyclase-activating polypeptide (PACAP) and vasoactive intestinal peptide (VIP) are two closely related neuropeptides exhibiting overlapping activities which have actions on almost every organ system of the body. To determine if these peptides exert essential but redundant functions, we interbred VIP- and PACAP-deficient mice to obtain VIP/PACAP double knockout (DKO) mice. DKO mice had normal birth weights and survived to weaning, but exhibited a dramatic postnatal growth rate reduction. Analyses at postnatal day 16 indicated that all organs examined except the brain were reduced in mass by 40-70% compared to mixed background controls, with the thymus and spleen most profoundly affected. Brain size was also significantly reduced, but by only 10%. The reduced growth rate of DKO mice was associated with reduced serum concentrations of insulin-like growth hormone-1 (IGF-1), but unchanged levels of growth hormone. Despite the normal survival of DKO mice up to the weaning stage, many subsequently experienced early sudden death, with only 48% of females and 82% of males surviving past 6 months. The results indicate that a significant percentage of mice deficient in both VIP and PACAP survive to adulthood, but their growth rate is profoundly affected, and that females in particular exhibit high rate of mortality after about 3 months of age.